The role of glia in the development and treatment of behavioral abnormalities is understudied. Recent reports have observed glial activation in several disorders, including depression, autism spectrum disorders and self-injurious behaviors (SIB). In the current study, we examined SIB in the physiologically and anatomically relevant nonhuman primate (NHP) model. At the Tulane National Primate Research Center (TNPRC), approximately 5% of singly housed macaques develop symptoms of SIB. We have previously demonstrated that naltrexone hydrochloride can be effective in reducing SIB. We have also demonstrated that the astrocytes of animals with SIB are distinctly atrophic and display heightened innate immune activation compared with control animals. We have added a third group of animals (five macaques identified with SIB and treated with oral naltrexone at a dose of 3.2 mg/kg) to the previous cohort (six macaques with a history of SIB but not treated, and nine animals with no history of SIB) for this study. Gray and white matter astrocytes from frontal cortical tissue were examined following necropsy. Innate immune activation of astrocytes, which was increased in SIB animals, was markedly decreased in animals receiving naltrexone, as was atrophy of both grey and white matter astrocytes. This was concomitant with improved behavioral correlates. Preventing astrocyte activation in select areas of the brain to reduce injurious behavior is an innovative concept with implications for mental health studies. Differences in multiple areas of primate brain would help determine how self-injurious behavior develops. These studies suggest a stronger role for astrocytes in the cellular events associated with self-injurious behaviors.
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Introduction
Self-injurious behavior (SIB) is recognized as a significant public health problem in the US (Jacobson and Gould, 2007) . SIB is frequently associated with intellectual disabilities, genetic disease, anxiety and depressive disorders (American Psychiatric Association, 2000; Norton et al., 2008) . The rhesus monkey model of SIB is informative about some types of human SIB, not only because it is a primate model but also because it arises spontaneously. We have recently initiated studies with a nonhuman primate model for self-harm: self-injurious behavior (SIB) in rhesus macaques (Lee et al., 2013b) . In rhesus macaques, SIB usually takes the form of self-directed biting, hair pulling, and head banging (Ribka and Baker, 2004) . These animals respond well to treatments with naltrexone and fluoxetine, further indicating the usefulness of this model (Kempf et al., 2012; Ribka and Baker, 2004) .
It is known that stress can affect the plasticity of glial cells, including astrocytes (Czeh et al., 2006; Lee et al., 2013b) . There are two distinct mechanisms whereby astrocytes can be activated in psychiatric disorders. First, gap junction proteins are down-regulated (Sun et al., 2012) restricting the overall syncytia of astrocytes. Reductions in the number of connecting proteins also alter the morphology of the astrocytes including the number and nature of synapses they can form with neurons and the bloodbrain barrier (Czeh et al., 2006) . Alternatively, dysregulation in the immune function of glial cells have been implicated in the pathogenesis of psychiatric disorders (Leonard, 2010) . Our studies showed that both systems are involved (Lee et al., 2013b) , unifying these areas of research.
In humans, SIB comprises of maladaptive behaviors that include skin cutting, scratching, hair-pulling, and injury to body parts and can occur alongside depression and other psychiatric disorders http://dx.doi.org/10.1016/j.bbi.2015.07.017 0889-1591/Ó 2015 Elsevier Inc. All rights reserved.
